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Meet our new            team members
Name Site Site Role

Saif Almushhadani MedStar
(Baltimore)

Research Coordinator 

Marina Perez, LIC LA Research Phlebotomist

Omar Khalid MedStar 
(Hyattsville)

Research Coordinator 

Kellie Gervas Duke Research Assistant

Julie Costello Atlanta Research Coordinator

Sakina Kazmi Northwestern Research Coordinator 

Tara Asgarpoor Nebraska 
(Omaha VA)

Research Assistant

Karina Ziskovich, BBA Lenox Hill Research Coordinator

Mahmoud Hassan, 
MD, MPH

Lenox Hill Project Manager

Blair Martin Cleveland Research Coordinator

Lisa Ceglia, MD Tufts Site PI

Dave Reboussin, Ph.D Lead Statistician



Colt [Nebraska]
Son of Jeff Newcomb



Nolan 
[Baltimore]
Son of Theresa Young



Ada [MUSC] 
Daughter of Suzanne 
Kuker





Dexter [NW]
Son of Jenny Lewandowski



Olivia [Tufts]
Daughter of Kim Vo
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Importance and Relevance of D2d
IS  D2d STILL  RELEVANT?
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Implications of recent literature on vitamin D 
and type 2 diabetes for D2d
JORDE ET  AL.  VITAMIN  D  20,000  IU  PER  WEEK  FOR  FIVE  YEARS  DOES  
NOT  PREVENT  PROGRESSION  FROM  PREDIABETES  TO  DIABETES.  
JCEM 2016
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Tromso study D2d
Cohort “Convenience” New 
Eligibility ‐ Age 25‐80 >25
Eligibility ‐ Glycemia FPG, 108 ‐ 124 and/or

2hPG 140 ‐ 198
(All had A1c 5.8 ‐ 6.9)

2‐out‐of‐3 
(FPG, 2hPG, A1c)

Intervention D3, 20,000 IU weekly 
(~2,900 daily)

D3, 4000 IU daily

Extra‐study vitamin D < 400 IU/daily < 1000 IU/daily
Outcome Assessment Yearly Semi‐annually

Outcome definition:
Incident Diabetes

FPG or 2hPG (or A1c; added in
2012) or diabetes outside of study

2‐out‐of‐3 or confirmation 
(FPG, 2hPG, A1c), or diabetes outside 
of study [adjudicated]

Sample size & assumptions Incidence, 10% per year 
Risk reduction, 30%
Dropout, 20% per year
N=505

Incidence, 10% per year 
Risk reduction, 25%
Dropout, 5% per year
N=2,382

Comparison of Study Design
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“Our power calculation was obviously too 
optimistic and a larger study might have 

disclosed statistically significant differences.”
Jorde et al
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Baseline Characteristics
Tromso D2d

Age 62 59

Women, % 40 49

White race, % 100 64

Body mass index, kg/m2 30 32

Vitamin D supplement use, % 90 19

Fasting plasma glucose, mg/dL 110 108

2h plasma glucose, mg/dL 132 137

A1c, % 5.98 5.91
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 Nearly Identical Population 
in relation to glycemic profile at baseline
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Incidence of diabetes, vitamin D vs. placebo

14

Incidence: 40.2 vs. 43.9%
HR: 0.90 [0.69, 1.18]

Jorde et al JCEM 2016

215 events 3.3 yrs.

Every measure of glucose 
metabolism and insulin 
resistance were better in the 
vitamin D than the placebo.
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Incidence of diabetes, vitamin D vs. placebo
Among Those With Low Levels At Baseline, 
“Responders” (on Vitamin D, N=63) vs.                      
“Non‐responders” (on Placebo, N=49)
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The Tromso study is good news for 
D2d study advantages

 Identical population plus

 Several advantages 
• Non‐white participants 
• Daily and higher dose of vitamin D
• Lower out‐of‐study vitamin D use
• Rigorous diagnosis of diabetes
• Much larger sample size (~5x) 

Re‐assuring safety profile.

Underlying hypothesis remains 
very relevant and unanswered.

Equipoise is maintained, i.e. risk‐
benefit ratio is unchanged for D2d 
participants. 
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What do we know about pre‐diabetes?

WE EXPECT            TO RECONCILE THESE OPPOSING STATEMENTS

“We can change the natural history of diabetes 
through routine screening to find pre‐diabetes 
and early diabetes, combined with 
management aimed to keep glucose levels as 
close to normal as possible”

Phillips et al. We can change the natural history of diabetes. 

Diabetes Care Oct 2014

“…debate about how well the new and 
expanded definitions of pre‐diabetes are 
associated with future diabetes and arterial 
disease… 

…no study has assessed the new lower ADA 
glycated hemoglobin threshold”

…we argue that current definitions risk 
unnecessary medicalization and create 
unsustainable burdens for health care systems.
Yudkin and Montori. The epidemic of pre-diabetes: the 
medicine and the politics. 

BMJ July 2014
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D2d publications
1. Pittas et al. Rationale and Design of the Vitamin D and Type 2 Diabetes (D2d) Study; A 

Diabetes Prevention Trial. Diabetes Care 2015

2. Aroda et al. Optimizing use of the electronic health record (EHR) to identify persons at high 
risk of diabetes in the D2d study. ADA 2016 (poster). Manuscript in preparation

3. Vogel et al …Facebook as a recruitment tool for clinical trials: The D2d Study experience NIH 
student conference (poster)

4. Lewis et al. Management of Hemoglobin Variants Detected Incidentally in HbA1c Testing: A 
Common Ethical Problem currently Lacking a Standard Approach. Provisionally accepted to 
Diabetes Care

5. DeSouza et al. Baseline characteristics that predict pre‐diabetes eligibility in the D2d study. In 
preparation

6. Brodsky et al. Reclassification of patients with prediabetes upon repeated testing. In 
preparation
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How is  doing?
DATA  AS  OF  AUGUST  31,  2016
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Screenings

93
113116

154
172

210

249

218
197206194195

153160

219215216

249

191

243
227229

204208

183

138

198204

254

185

209214

180

241

0

50

100

150

200

250

300

N
um

be
r o

f p
ar
tic
ip
an

ts

201 per month206 per month



hh Coordinating Center | Division of Endocrinology | Tufts Medical Center | d2dstudy.org | d2d@tuftsmedicalcenter.org

Randomized
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Cumulative randomization
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N=2191
92% of goal
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Recruitment is a roller‐coaster
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Recruitment via Electronic Health Records

Is it worth it?

More like this
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Sites with EHR as a viable recruitment option

Effect of EHR on recruitment
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Site Pride & Good‐Natured Competition
28
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Site Pride and Good‐Natured Competition
29
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A good             day is a good day!
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“When will recruitment end and how?”
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“When will recruitment end and how?”
1. Active recruitment (i.e., no letters/no calls) stops when [based 

on the weekly report] current RAN + awaiting RAN = 2,382.
2. The CC will email sites when active recruitment stops.
3. Scheduled SCR and BAS visits are allowed to proceed.
4. It is up to the sites to schedule SCR visits for people who qualify 

after pre‐screening phase and really want to be in D2d.

Steps 3 and 4 will result in a total RAN of ~2,410
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Study Conduct

33

Patty
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Paul
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Myrlene Saul DSMB
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Protocol deviations

34

No major protocol deviation since last year      



Retention
Non‐retention

• Withdrawal of consent

Inactive 

• Missed 2 consecutive 
visits, but not withdrawn

Lost‐to‐follow‐up 

• Defined at end of study

1.2% 3.2%

95.6%

Withdrew consent "Inactive" Continue



D2d site hopping
A fun way for participants to 
stay in D2d

Maine to Florida (Shared)
MedStar‐Baltimore to Tufts (Transfer)
Tufts to Atlanta (Transfer)
Northwestern to Baylor (Transfer)



Scheduled 
Encounters

96%

4%

Competed Missed
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Off study medication

38
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Baseline Characteristics 

39

Patty
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Age, Gender, Race, Ethnicity
Age, mean, years 59
Women, % 45
Race, %
American‐Indian / Alaska Native 0.5
Asian 5.2
Native Hawaiian or Other Pacific Islander 0.2
Black or African American 26
White 66
Other 2
Ethnicity, % Hispanic or Latino 10

40
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Weight, Blood Pressure and Glycemia [mean]
Body mass index, kg/m2 32.0

Waist circumference, cm 104.9

Systolic blood pressure, mmHg  128.3

Diastolic blood pressure, mmHg 76.9

Vitamin D intake, units/day 306

Fasting plasma glucose, mg/dL 107.7

2h plasma glucose, mg/dL 137.3

A1c, % 5.91

41



hh Coordinating Center | Division of Endocrinology | Tufts Medical Center | d2dstudy.org | d2d@tuftsmedicalcenter.org

Categories of Pre‐diabetes at baseline, % total

Met all 3 criteria  33

Met FPG and A1c  49

Met FPG and 2h Glucose 7

Met A1c and 2h Glucose 11

Met 2h Glucose 51

42
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Safety
STAY  TUNED  FOR  LAWRENCE  PHILLIPS,  MD

43
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Outcomes

44
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Diabetes‐free Survival (Kaplan‐Meier curve)

Annual rate 6.03% Annual rate 8.79%

D2d – DPP like*

* Among D2d participants meeting DPP eligibility criteria 
(FPG 95‐125; 2hPG 140‐199 mg/dl)
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Projections
TIME  TO  REACH  REQUIRED  NUMBER  OF  EVENTS

46



Projections

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

Withdrawal, 5%
Events, 6%

Withdrawal, 5%
Events, 7%

Months from start of recruitment

Enrollment + Follow‐up

Follow‐up only

To reach number of events

Randomized 2,382

Events needed  508

Accrual (monthly)  66

Withdrawal rate (annual)  5%

Event rate (annual)  6%
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Y06 
May ‘19

U01 ends 
May ‘18

Y07 
May ‘20

Recruitment 
period

 Planned Interim Analysis at 70% of events 


Dec ‘19

June ‘19

Mar ‘18

June ‘18


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Exec Committee (aka D2d support group)

Principal 
Investigator

Taso Pittas, MD MS

Co‐
Investigator

Bess Dawson‐Hughes, MD

Co‐
investigator

Cliff Rosen, MD

Project 
Manager

Patty Sheehan, RN, MPH, MS

Lead 
Statistician

Dave Reboussin, PhD

Co‐
Investigator

David Robbins, MD

NIDDK 
Project 
Scientist

Myrlene Staten, MD

NIDDK 
Program 
Official

Saul Malozowski, MD
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Central Laboratory
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Collaborating Clinical Sites
The            Dream Team

MaineMaine Tufts Medical CtrTufts Medical Ctr Lenox (NYC)Lenox (NYC) Medstar‐HyattsvilleMedstar‐Hyattsville DukeDuke MUSCMUSC

Florida HospitalFlorida Hospital Atlanta VAAtlanta VA NorthwesternNorthwestern TennesseeTennessee PenningtonPennington

HealthPartnersHealthPartners KansasKansas Baylor Baylor  NebraskaNebraska UTSWUTSW

USC KeckUSC Keck StanfordStanford ClevelandCleveland KaiserKaiser Medstar‐BaltimoreMedstar‐Baltimore DenverDenver
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Project 
Manager

Patty Sheehan, RN, MPH, MS

Research 
Associate

Paul Fuss

Data Manager

Ellen Vickery, MS

Research 
Assistant

Cindy Haviet

Research 
Administrator

Olivia Lovegreen

Director, 
Research 
Administration

Danielle Riggs

Analyst

Jason Nelson, MPH

Lead 
Statistician

Dave Reboussing, PhD

Coordinating Center



What is the 
secret to           ? 
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